Cysteine-to-serine shuffling using a Saccharomyces cerevisiae expression system improves protein secretion: case of a nonglycosylated mutant of miraculin, a taste-modifying protein.
Soluble protein expression is an important first step during various types of protein studies. Here, we present the screening strategy of secretable mutant. The strategy aimed to identify those cysteine residues that provoke protein misfolding in the heterologous expression system. Intentional mutagenesis studies should consider the size of the library and the time required for expression screening. Here, we proposed a cysteine-to-serine shuffling mutation strategy (CS shuffling) using a Saccharomyces cerevisiae expression system. This strategy of site-directed shuffling mutagenesis of cysteine-to-serine residues aims to identify the cysteine residues that cause protein misfolding in heterologous expression. In the case of a nonglycosylated mutant of the taste-modifying protein miraculin (MCL), which was used here as a model protein, 25% of all constructs obtained from CS shuffling expressed MCL mutant, and serine mutations were found at Cys47 or Cys92, which are involved in the formation of the disulfide bond. This indicates that these residues had the potential to provoke protein misfolding via incorrect disulfide bonding. The CS shuffling can be performed using a small library and within one week, and is an effective screening strategy of soluble protein expression.